Tissue-, sex-and age-specific DNA methylation of rat glucocorticoid 
). Cycling conditions were the same as in the first PCR
175
except that the number of cycles was reduced to 25. The products were 176 visualized on 1% agarose gels. 
233
Individual models were chosen according to the Akaike information criterion
234
(2). They were selected from a set of 10 predefined model types. The
235
CuCompare software is available at http://sysbio.uni-ulm.de/soft/CuCompare.
236
The comparative regression analysis is designed for testing two-sided 
250
All statistical analyses were performed in R, version 3.3.1 (54).
252

Transcriptome data mining 253
Liv and and Ski samples were obtained from 6 (n=4) and 24 (n=5) 254 months old male rats. All animals were housed and euthanized 255 compliant with national and state regulations. Purification of RNA 256 was done using Qiagen RNeasy Mini Kit. RNA-seq was performed using 257 
Illumina
Results
269
Bisulfite Amplicon Sequencing
270
The rat Nr3c1 promoter structure comprises of a distal and a proximal 
313
Minor tissue specificity was found at Nr-29 (skin vs. remaining tissues, (Fig. 3F, Fig. S3 ).
331
Sex-Specific Methylation Changes during Aging
332
The principal component analyses also provided first evidence for a sex-333 specific methylation as Pit and Adr show a tendency for separation of male 334 and female samples (Fig. 3A and S2D ). To further assess sex-specific 335 differences in methylation patterns, we performed CuCompare analyses (males 336 vs. females) for each amplicon per tissue and age group (126 comparisons) 337 (Fig. 4) . Over all tissues and amplicons, 12, 21 and 10 significant 338 differences (FDR<0.05) were observed at 3M, 9M and 24M, respectively 339 ( Fig. 4A/B) . In both Nr3c1 and IH-ICR loci, sex-specificity appears at all 340 ages, but peaks at 9M (Fig. 4C) . The fewest sex differences were observed 341 at 24M for IH-ICR.
342
In Nr3c1, sex-specific methylation occurred in all tissue in at least two at 24M (Fig. S5A) .
353
For the IH-ICR, methylation of Hip, Adr and Ski was higher in males than in 354 females at 3M (Fig. 4A ). This direction of the sex-specific difference 355 changed with age. At 9M, the methylation level of all tissues was higher in 356 females than in males. At 24M, only Hip maintained the 9M sex-specificity 357 while all other tissues showed no significant sex-specific methylation 358 differences.
359
As we observed age-dependent sex-specific methylation, we analyzed 360 methylation changes with age separately by sex ( 
371
The Igf2/H19 ICR became predominantly hypomethylated during aging. This was 372 more pronounced in males than in females (Fig. 5A/B followed a peak-shaped curve during aging as methylation levels were 377 highest at 9M.
379
Methylation and Transcript Level Changes during Aging are associated 380
To get an initial idea whether the observed significant changes of 381 methylation levels during aging can be mechanistically linked to 382 respective changes at the transcript level, we mined transcriptome 383 data of Liv and Ski of 6M and 24M old male rats for Nr3c1, Igf2 and 384 H19 expression. These data indicate that the expression levels as 385 well as their changes during aging are highly gene-and tissue 386 specific (Table 2) . 387
Remarkably, Nr3c1 transcript levels in Ski increase significantly 388 with age (p=0.03, DESeq2), in line with a highly significant 389 hypomethylation of Nr+02 over lifespan (Fig. 5) . On the other hand, 390 in liver, the H19 vs. Igf2 expression ratio significantly increases 391 (p<0.02, Wilcoxon rank sum test), in parallel to the highly 392 significant hypomethylation of IH-ICR during aging (Fig. 5) . 
403
To (Fig. 2, S2A-B) . Strikingly, CpGs 1-4 and 7 in NR-01 are 435 higher methylated in non-brain tissues (Adr, Ski and Liv) than in brain 436 tissues (Fig. 2) . CpGs 1-4 are closest to the 5' end of the CGI, the 1st 437 Ski showed lowest methylation levels compared to other tissues (Fig. 2) .
439
Our finding that methylation of Nr3c1 correlated highly in skin and brain showed methylation changes during aging that were sex-specific.
488
With respect to Nr3c1 expression, a global study showed that high 489 methylation of CGI shores is associated with high gene expression (16).
490
Whether the ageing-related hypomethylation observed at the Nr3c1 shore In conclusion, our study characterizes the DNA methylation changes that 540 take place during aging in rats by using a locus-specific BS Amplicon-seq 
